The rotational spectrum of 2-chloropyridine was measured in the region between 8-40 GHz. Microwave Zeeman studies of ring currents induced by strong magnetic fields on ring molecules have already been made in this laboratory on 2-fluoropyridine 1 and on isotopically substituted pyridine 2 , furane 3 and selenophene 4 . To support the study of the series of halogen derivatives of pyridine, we have also investigated the microwave spectrum of 2-chloropyridine.
Microwave Zeeman studies of ring currents induced by strong magnetic fields on ring molecules have already been made in this laboratory on 2-fluoropyridine 1 and on isotopically substituted pyridine 2 , furane 3 and selenophene 4 . To support the study of the series of halogen derivatives of pyridine, we have also investigated the microwave spectrum of 2-chloropyridine.
The spectrum was analyzed in the region between 8 and 40 GHz with a conventional Stark modulation microwave spectrograph 5 ' 6 , employing stabilized BWO's as radiation sources.
The pressure of the gas was kept around one micron and the temperature around -50 °C. The molecule exhibited a very rich spectrum showing a-and b-type transitions with resolved quadrupole patterns due to the 35 C1 nucleus.
The a-type lines were identified on the basis of the guessed structure, which allowed us to predict with a good approximation the sequence of the Kdoublets. The characteristic quadrupole patterns were also helpful. Values of the rotational constants B and C were thus obtained. However, these lines did not define the rotational constant A with enough precision to allow the b-type transitions to be found. These transitions were identified using the radio frequency-microwave double resonance (RFMDR) 7 technique. The experimental arrangement 8 for the RFMDR consisted of a RF oscillator up to 100 MHz and a BWO for the pump and the signal radiation respectively. The amplitude modulated radio frequency field was introduced into the microwave spectrometer by applying it between septum and walls of the Stark waveguide cell. The matching with the cell was performed using different coils with ferite cores for each particular frequency range covered by the RF oscillator. A radio frequency field of the order of 4 -10 V/cm was found to be sufficient. Because of the effectiveness of the radio frequency pumping in a quite wide frequency range 7 , the RF oscillator remained fixed while the phase-locked signal BWO was swept in search of the double resonance signal. Figure 1 shows an example of both Stark and RFMDR spectra. Table 1 lists the a-type and the b-type transition frequencies which were measured, and in Fig. 2 are shown the schemes of the levels involved in the RFMDR.
The rotational constants of Table 2 were obtained by a least square fitting procedure based on a rigid rotor model. The errors are derived from the estimated error of the lines, which is 30 KHz. Table 2 . Rotational constants of 2-chloropyridine. In all the measured lines no splitting due to the 14 N nucleus was so effective as to be measured. The values for the quadrupole coupling constants of the 3o Cl nucleus are reported in Table 3 . Since in this molecule the C -CI bond practically coincides with the a axis (see Fig. 3 ), the elements of the quadrupole coupling tensor in the principal axis system and in that axis system corresponding to z along the C -CI bond and x in the plane of the molecule are the same within experimental errors. The value of t/p = <7m/<7at expressing the number of unbalanced electrons along the bond axis 9 , was found to be 0.64. The positive sign of this quantity indicates a deficit of electrons along the bond axis relative to the number of electrons in the px and py orbitals.
The amount of double bond character <5 = zlm/Jat of the C -CI bond, as defined by GOLDSTEIN 10 , was found to be 4%.
Assuming an s -p hybridization of the CI atom with a 20% s-contribution n , the percentage of ionic and covalent character of the C -CI bond /X XX V were also calculated. The results are shown in Fig. 4 in which the ortho-chloropyridine is described as a resonating system among three limiting structures. Table 4 gives the C -CI bond length and the N -C -CI angle obtained by assuming the pyridine structure 12 and fitting these parameters to the rotational constants *. We would like to thank Prof. H. DREIZLER for discussions and advice and one of us (F. S.) wishes especially to thank him for the hospitality in his laboratory. We are indebted to Dipl.-Phys. R. SCHWARZ for help in using the double resonance system. Calculations were made with the Electrologica X8 of the Rechenzentrum der Universität Kiel. Finally, we thank the Deutsche Forschungsgemeinschaft and the Fonds der Chemie for research funds.
